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Letters to the Editor
Comparison of the InPouch TF Culture System and Wet-Mount Microscopy for

Diagnosis of Trichomonas gallinae Infections in the Pink Pigeon
Columba mayeri

Trichomoniasis is commonly known as a sexually transmitted
disease of humans (caused by Trichomonas vaginalis) or cattle
(Tritrichomonas foetus), but it is also a ubiquitous disease of
pigeons and raptors worldwide and is caused by the flagellate
protozoan Trichomonas gallinae. The disease in birds is char-
acterized by necrotic ulceration of the mouth, esophagus, crop,
proventriculus, and occasionally other organs. The oral lesions
prevent feeding and impede normal breathing by obstructing
the upper digestive and respiratory tracts and frequently cause
death through starvation. At this time, the parasite is being
studied in the endangered Mauritian pink pigeon Columba
mayeri, in which it appears to be causing high mortality in
squabs (pigeon chicks), thus influencing adult recruitment
(10). In the past, the wet preparation method has been used to
screen pink pigeons (and other bird species) for T. gallinae
using direct microscopic examination of swabbed mucosal sam-
ples from the crop and esophagus. More recently, a commer-
cial method, the InPouch TF method (BioMed Diagnostics,
San Jose, Calif.) has become available. The InPouch TF
method was developed for the purpose of screening cattle for
Tritrichomonas foetus, but it has also been shown to be a reli-
able test for T. gallinae (4). The InPouch TF culture pack
essentially consists of a double-chambered plastic pouch, in
which the two chambers are connected by a narrow channel. It
functions as both a chamber for immediate viewing of the
sample (equivalent to the wet preparation method) and a
means of culturing the parasites. A similar test, the InPouch
TV test, was developed to improve the sensitivity of screening
humans for T. vaginalis and has compared favorably to alter-
native methods of screening (1, 2, 8). This study compares the
sensitivity of the InPouch TF culture system with the wet-
mount method in diagnosing T. gallinae in an upland popula-
tion of pink pigeons.

Pairs of specimens were taken from 45 wild pink pigeons in
October and November 2003. This number represented all the
individuals from the only site in Mauritius that had adequate
facilities to conduct rapid microscopy. Each individual was
swabbed twice in the mouth, esophagus, and crop to obtain a
sample of saliva and mucosal cells. The first swab was exam-
ined immediately by wet-mount preparation, and the second
swab was used to inoculate the InPouch TF culture pack. The
latter specimens were incubated at 38°C for up to 96 h and
examined every 24 h. Trichomonads were identified micro-
scopically in both methods by their characteristic morphology
and motility.

Of 45 birds screened, a total of 27 (60%) tested positive for
T. gallinae by the InPouch TF culture packs. Of these 27 birds,
12 were positive by wet-mount microscopy (26.7% of all sam-
ples and 44.5% of samples positive by culture). No infections
were detected by the wet-mount method alone. All 12 of the
infections detected by the wet-mount method were positive
within the first 24 h of culture in the InPouch TF pack. Of the
15 infections that were not detected by the wet-mount method,
8 were detected after 24 h of incubation, 4 were detected after

48 h, and 3 were detected after 72 h. No further infections were
found after 96 h of incubation.

Although wet-mount microscopy has been the standard di-
agnostic technique for determining T. gallinae infections in
birds, the InPouch TF method detected more than twice as
many positive infections as wet-mount microscopy (P � 0.001,
two-sided Fisher’s exact test). Previous investigations of T.
gallinae in pigeons using wet-mount preparations may have
underestimated the number of birds infected. For example, a
previous study detected a prevalence of T. gallinae in pink
pigeons of 18% using the wet-mount method (11). Our results
suggest that the true prevalence of infection may have been
closer to 40%. Wet-mount preparations have also been used to
detect T. gallinae in other rare species of Columbidae, e.g., the
Galapagos dove Zenaida galapagoensis (5). Results using this
method will inevitably depend on the exact technique and
equipment used, the screener’s ability to detect the parasites in
the preparation, and the intensity of infection in the birds; in
this respect, the wet-mount method is arguably more subjective
than culture techniques.

There is mounting evidence that diagnosing trichomonads
by culture is more sensitive than wet-mount methods in de-
tecting low-intensity infections (1, 2, 8), although the disparity
in sensitivity between the methods varies. Other culture sys-
tems available for the diagnosis of Trichomonas species have
been found to have sensitivities similar to that of the InPouch
method (2, 4, 7), and PCR techniques have also been devel-
oped as alternative techniques (6, 9). However, despite the
advantages of PCR methods (potentially faster than culture,
and diagnosis is independent of parasite survival), it is rarely
possible to use such techniques under field conditions, which is
where most of the work on wild birds is carried out. It can be
difficult to obtain the ingredients for other culture media,
which may also be problematic to transport, require refriger-
ation, and still have a shorter shelf-life than the InPouch TF
culture kits. This explains why the wet-mount method has been
the only realistic diagnostic test in field conditions until re-
cently. The advantages of the InPouch TF system for the di-
agnosis of T. gallinae in wild birds include convenience of
sampling, ease of transport, relatively low cost, storage at room
temperature, and a long shelf-life. Its greater expense over the
wet-preparation method can be justified by these benefits to-
gether with its increased sensitivity and potentially lower sub-
jectivity in diagnosing infections.

Avian trichomoniasis is becoming increasingly recognized in
terms of the problems it causes for both conservation manage-
ment of threatened species (in the threat it poses to immuno-
logically naı̈ve pigeons and doves), e.g., the pink pigeon and
the Galapagos dove, and for game bird management, e.g., the
mourning dove Zenaida macroura (there was a severe outbreak
of the disease in the early 1950s [3]). Therefore, it is essential
to use a screening method that is both accurate and suitable for
use in the field. In conclusion, the higher sensitivity of the
InPouch TF method compared to that of the wet preparation
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makes it an ideal tool for the diagnosis of T. gallinae infections
in wild birds.
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